INTRODUCTION
The post weaning period is considered one of the most important phases in swine production, since piglets are exposed to stress factors that favor the development of pathogenic bacteria in the digestive tract, contributing to growth retardation and diarrhea during this period. In this regard, several measures can be taken to mitigate the adverse conditions of this phase, mainly in terms of well-being, thermal comfort, health and nutrition.
From a nutritional standpoint, adequate supplementation of organic selenium (Se), would be an alternative to minimize the problems during 1 Departamento de Zootecnia, Universidade Federal de Lavras (UFLA), 37200-000, Lavras, MG, Brasil. E-mail: bertechini@dzo.ufla.br. post weaning. Selenium has been show to have great importance for physiological functions and to improve performance because it is indispensable in defending the body against free radicals causing oxidative damage of cell membranes DOWNS et al., 2000; . Stress by changing piglets diet and environment are important factors for the increase of free radicals. Moreover, the Se dietary sources studies, have shown that replacing inorganic by organic form, can increase both its absorption , and its biological activity CAO et al., 2014) .
The Se requirement for piglets has been established by NRC (2012) as 0.30ppm and recommended 0.250ppm for all categories, from inorganic source only. However, recommended for piglets post weaning 0.517ppm from inorganic source and 0.233ppm from organic sources.
The objective of this study was to evaluate the performance, plasma and hepatic Se concentrations, and activity of plasma and hepatic glutathione peroxidase (GSH-Px) of piglets in the post weaning phase with diets containing different dietary levels and sources of Se (organic and inorganic).
MATERIALS AND METHODS
One hundred and twenty six Large White x Landrace barrows and gilts weighing an average of 7.2±0.67kg were assigned in a randomized block design, according to body weight, even dietary treatments, six replications, and housed three per pen (2.0×1.2m) with individual semi-automatic feeders and drinkers, in a completely-enclosed, slotted-floor, environmentally-controlled building, during the 35 days of the experimental period (28 to 63 d of age). Water and diet was provided ad libitum during the whole experiment. The averages temperature and relative humidity of the room during the experimental period was 27.5±3.1ºC and 57.5%, respectively. Sodium selenite (45.86% of Se analyzed) as inorganic and selenium yeast (0.2067% of Se analyzed) as organic sources were used, respectively (Table 1) .
Ingredient and nutrient specifications of the diets in all diets were identical, and the rations only differed in Se levels (Table 2) . Corn-soybean meal basal diet formulation and nutritional composition shown in table 2 and the dietary nutrient components were according . Content of Se analyzed in the basal diet was 0.095ppm. Inorganic and organic Se sources was added using a premix with 1000ppm.
Every day the stalls were cleaned and animals fed with dry feed at 7am and 4pm. At the end of the experiment an animal in each pen was slaughtered to collect blood and liver for the GSH-Px activity tests and selenium levels. The slaughters were according to Ministry of Agriculture Livestock and Food Supply (MAPA) standards. Blood collection proceeded after electric stunning of animals, during exsanguination. The blood collected in tubes containing anti-coagulant (sodium heparin) was centrifuged (Sigma 2-5) immediately at 3000x for 10 minutes. After completion of the process, the plasma portion was pipetted, placed in a graduated Eppendorf microtube (1.5ml) and frozen at -20°C for analysis of Se and the GSHPx activity. Selenium analyses were conducted by atomic absorption spectrometry in a Spectra 2000 apparatus (Varian, Australia), equipped with 77 VGA system for hydride generation and 10mA cathode lamp (Varian, Melbourne, Australia). Digestion was carried out in a digester oven for simple digestion (Merck Darmstadt, Germany). The liver selenium content was performed on an L202 lyophilizer (Liobras), considering the initial weights and final samples. For the plasma samples preparation for reading the wet sample methodology was used. All quantitative analysis (digestion and reading) processes were performed by the same equipment mentioned above.
The readings of the GSH-Px were taken following the methodology described by LEVANDER et al. (1983) adapted by . Enzymatic activity readings were monitored by the change in spectrophotometer absorbance according to the oxidation of NADPH at 340nm, and the enzyme activity was expressed as mmol NADPH oxidized per minute. Controls tubes were without substrate (blank enzyme) as comparison. The analyzed variables were weight gain (WG), feed intake (FI), feed conversion (FC), and plasma and liver contents and glutathione peroxidase activity according dietary levels and sources of selenium.
Data were submitted to analysis of variance using proc GLM of SAS -Statistical Software (2000) . Orthogonal contrasts (P<0.05) were performed to compare the control average with the average of the other treatments supplemented with selenium, to compare mean levels of each Table 2 -Experimental diet composition. 
RESULTS AND DISCUSSION
Dietary Se levels and sources had no effect on WG (P>0.05), on the other hand, the FI and FC were influenced (P<0.05) ( Table 3 ). The piglets that received supplemental Se showed lower feed intake (FI) and better feed conversion (P<0.05), compared to those without supplementation. Comparing the NRC (2012) recommendation of supplementation there are no differences (P>0.05) in feed intake between the inorganic and organic forms of the mineral. Reduction in the FI of growing-finishing pigs was observed by KIM & MAHAN (2001) ; however, with higher dietary Se levels (>5ppm). These results cannot be physiologically explained.
It was observed that regardless of the Se level and source, the supplementation improved FC (P<0.05). Increase of Se supplementation in the organic source improved (linear effect) in the FC of the pigs (P<0.05). According to NRC (2012) recommendation, the organic source was better than inorganic to FC (P<0.05). On the other hand, no differences (P>0.05) were observed to FC between the supplementation of 0.15 and 0.30ppm of Se in the organic form. CAO et al. (2014) observed that Se supplementation improved the FC on the piglets regardless of source and the organic Se was not showed difference between levels (0.10 to 0.70ppm).
According to , the organic Se provides greater availability of biologically active Se in the blood and greater deposition of Se in the tissues. In fact, observed that the addition of organic Se to growing and finishing pigs increased the deposition of Se in the tissues, improved the antioxidant ability to protect the myoglobin and to preserve the integrity of the cell membrane. Thus, a possible explanation for the improved FC of piglets supplemented with the Table 3 -Initial and final weight, daily feed intake, daily weight gain, and feed conversion of piglets according to sources and Se levels during 35 experimental days * . 
Se suppl. Levels -----------Control-----------------------Inorganic-----------------------------------Organic ---------------------

-------------------------------------------------------------------------CV (%) = 9.9---------------------------------------------------------------------------
690a ------------------------------------------------------------------------CV (%) = 7.21---------------------------------------------------------------------------
503a ------------------------------------------------------------------------CV (%) = 4.21---------------------------------------------------------------------------
* Means followed by the same letter in the row do not differ from each other according to orthogonal contrasts. organic source is that it can result in a more effective cellular response by providing a steady state delivery of Se response to a deficiency of Se in conditions where the body of the pig is challenged. Plasma and liver Se concentrations increased linearly (P<0.05) with supplementation increase (organic source), and higher (P<0.05) for animals receiving dietary supplementation of this mineral (Table 4) , regardless of the sources studied. There was no effect (P>0.05) of the sources on the plasma and liver concentration of Se for the supplements of 0.30ppm; however, lower level to 0.15ppm compared with 0.30 ppm to organic form (P<0.05) was observed.
According to HERDT et al. (2000) , the blood Se concentration is an important indicator of recent intake of Se by an animal. Likewise, according to VALK & HORSTRA (2000) , the concentration of Se in the liver provides an accurate indication of intake of Se. and , reported that the use of organic Se in the diets of mothers increased the concentration of Se in blood of piglets at birth. Results of our research, showed that supplementary Se over 0.300ppm do not alter their concentration in plasma, but the liver Se contents markedly increased as the dietary Se level increased, regardless of source.
As for the activity of plasma GSHPx in (Table 5 ), it appears that piglets without supplementation of Se in their diet had higher activity of this enzyme in relation to those receiving inorganic or organic Se in the diet (P<0.05). This observation is contradictory for many authors and suggested that the content of selenium in the basal diet was sufficient to maintain the enzyme activity. CAO et al. (2014) observed that the highest serum and muscle GSH-Px activity was reported in treatment fed with 0.30ppm of organic Se compared to control treatment (low-Se) and the 0.30ppm sodium selenite groups. SUNDE (2001) noted that the enzyme activity was stabilized after 0.1ppm. The basal diet contained 0.092ppm in this research.
In addition, there was effect of Se sources on the activity of GSH-Px in plasma (P<0.05), when compared with the same dietary levels (0.300ppm). Animals supplemented with organic Se had, compared to those receiving the inorganic source, the lower GSH-Px plasma activity. When the activity of GSHPx was compared within each source, we observed that as the level of supplementation increased, the GSH-Px plasma activity decreased (P<0.05) for inorganic (0.300 to 0.600ppm) and organic sources (0.15 to 0.45ppm). Table 4 -Plasma and liver Se contents (ppm) of piglets according sources and Se levels during 35 experimental days. There was a linear increase (P<0.05) in the hepatic GSH-Px activity as the dietary levels increased (Figure 1) , independently of source. According to ACDA & CHAE (2002) there is a greater deposition of Se in tissues, when the organic source is used; however, the inorganic source increases the hepatic activity of GSH-Px. In fact, there was increased hepatic glutathione activity with increasing supplementation with inorganic selenium. Conversel, the increase of the organic source also resulted in increased activity of the enzyme in the liver of piglets.
Results of the present study showed that the recommendations of Se for piglets of 0.300ppm recommended by the NRC (2012) are suitable for both organic and inorganic sources; however, recent recommendations suggested a lower inclusion of organic Se for piglets in post-weaning 0.233ppm . Table 5 -Plasma and hepatic activities of GSH-Px (µmol of NADPH/min) of piglets, according sources and Se levels during 35 experimental days.
Analysis
Control -----------Inorganic-------------------------------------Organic------------------------ 14.092a -------------------------------------------------------------------------CV (% ) = 1.06---------------------------------------------------------------------------* Means followed by the same letter in the row do not differ from each other according to orthogonal contrasts. 
b -------------------------------------------------------------------------CV (%) = 0.62---------------------------------------------------------------------------
